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Effect ofheat-treatment on wheat glutenin subunits 
Genichi DANNO 
Faculty ofHealth Science， Department ofHealth and Nutrition， OsakaAoyama University 
Summary Glutenin dispersed in 0.2 M sodium phosphate buffer (pH 7.0) was heated at various tempera旬res
for 15 min. Effects of the heat-treatment on the subunit pattem was studied by sodium dodecyl 
sulfate-polyacrylamid巴 gelelectrophoresis (SDS-PAGE). No change in the subunit pa此ernof glutenin was 
observed by heating at 120
o
C. A high molecular weight prot巴inwhich did not migrate into gel matrix during 
electrophoresis was observed in the glutenin heat-treated at a tempera加rehigher than 130
o
C. All the subunits 
disappeared by heating at 150
o
C. Increasing the temperature elevated the ratio of soluble企actionsin 7.5% 
trichloroacetic acid (TCA-soluble fraction)， and about 50% of glutenin changed into TCA・solublefractions by 
heating at 170
o
C. These results suggest that polymerization and decomposition of glutenin subunits occurred 
simultaneously by heating at high temperatures. (accepted. Oct. 30， 2009) 

























酸ナト リウム (SDS，純度 99%)は，ナカライテスク(株)
から購入した。その他の試薬は特級試薬を用いた。
2.グルテニンの調製
脱脂小麦粉 (50g)をN-エチルマレイミド 40mg，EDTA 
350 mg，塩化ナトリウム 10gを含む0.05Mリン酸ナ トリ











0.01 M酢酸に分散させ， 0.01 M酢酸に対して透析した。
クルテニンの低分子量サブユニットは， Bietzらの方法 2)





スクゲル (7.5%ゲル，径 5mm，長さ 100mm)を用いて
行った。試料たんぱく質を 2%SDS溶液 (1% 2メルカ
プトエタノ ルー， 0.125 Mトリ ス塩酸， pH 7.0， 20%スク
ロース，ブロモフェノールブルーを含む)に溶解し， 800C，
30分加熱したもの 25μlをゲル上に直接載せて電気泳動











リン酸ナトリウム緩衝液 (pH7.0， 0.2 M)に分散した






























(pH 10)を 1ml加えて試料をアルカリ性に保ち l夜ア
ンモニアを拡散させて，遊離アンモニアを定量した。
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Fig. 1 Sodium dodecyl sulfate polyacrylamide gel 
electrophoresis pattems of heat-田 ated glutenin 
suspended in 0.2 M sodium phosphate buffer (pH 
7.0) for 15 min 
Lanes: (1) Un-heated glutenin， (2) heat-treated at 
lOOOC， (3) llOoC， (4) 120oC， (5) 130oC， (6) 
1400C， (7) 150oC， (8) 160oC， (9) 170oC. 
A: high molecular weight subunits， 
B: albumn-Iike polypeptides， 
C: low molecular weight subunits. 
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Fig. 2 Sodium dodecyl sulfate polyacrylamide gel 
electrophoresis pattems of heat-treated glutenin 
suspended in 0.01 M acetic acid for 15 min. 
Lanes: Lanes: (1) Un-heated glutenin， (2) heat 
treated at 100oC， (3) 110oC， (4) 120oC， (5) 
130oC， (6) 140oC， (7) 150oC， (8) 160oC， (9) 
170oC. 
A: high molecular weight subunits， 
B: albumn-like polypeptides， 
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Fig. 3 Sodium dodecyl sulfate polyacrylamide gel 
electrophoresis patems of heat-treated low 
molecular weight subunit of glutenin， and gliadin 
suspended in 0.2 M sodium phosphate buffer (pH 
7.0) for 15 min. 
Lanes: (1) and (6): Un-heated glutenin， lames (2) 
and (7): heat treated at 120oC， lanes (3) and (8): 
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Fig. 4 Trichloroacetic acid-soluble 合action
(TCA-soluble fraction) of the glutenin heated at 
various temperature levels. 
The heated glutenin was precipitated by addition of 
trichloroacetic acid to 7.5% concentration， and 
successive centrifugation. Amount of 
TCA-soluble fraction was determined by micro 
Kjeldhal method. The values are expressed as 
percentage against glutenin nitrogen 












pH 5.5からpH8.0の燐酸ナ トリ ウム緩衝液 (0.2M)に





性画分のそれに比べてグ リシンが多く ，ノイ リン，イソ ロ 20 
イシン， ロイ シン，フェニルアラニンが少ないことが認
められた。このようなアミ ノ酸組成の特徴はグルテニ









Asp 1.10 2.91 
Thr 2.21 2.52 
Ser 5.67 5.52 
Glu 44.5 34.7 
Pro 12.6 11.3 
Gly 14.2 5.67 
Ala 2.42 4.12 
Cys 
Val 3.04 6.94 
恥1et 0.73 1.61 
Ile 1.16 4.19 
Leu 3.91 8.02 
Tyr 3.23 3.32 
Phe 1.71 3.86 
Lys 0.79 1.72 
His 1.23 1.63 
Arg 1.46 3.91 
* Values shown are expressed as number of residues 
per 100 total residues 
** Gluten was heated at 1700C for 15 min and added 
trichloroacetic acid (TCA) to concentration of7目5%目
TCA-soluble and -insoluble fractions were separated 
by centrifugation， and TCA in the fractions were 
r巴movedby extraction with diethyl ether. The 
f尚ctionswere hydrolyzed with 6 M hydrochlor・lC









Fig. 5 Amount of ammonia formed from heat-
treated glutenin at various pH levels ・120oC，0: 1300C for 15 min 
ニアがグルテニンのアミドの分解により生じたものとす









0.01 M酢酸，及び リン酸緩衝液 (pH7.5)の加熱処理に
おいても構成アミノ酸の損失は認められなかっ た。
Table.2 Amino acid ofheat treated glutenin.* 
NT** Heat treatment CC) *** 
140 170 180 
Asp 0.12 0.13 0.12 0.12 
Thr 0.16 0.17 0.15 0.14 
Ser 0.34 0.36 033 031 
Glu 1.86 1.91 1.86 1.82 
Pro 0.78 0.83 0.79 0.75 
Gly 0.51 0.53 0.53 0.54 
Ala 0.19 0.19 0.19 0.19 
Cys 0.06 0.02 0.01 0.02 
Val 0.21 0.22 0.21 0.21 
Met 0.07 0.07 0.07 0.07 
Ile 0.16 0.16 0.15 0.15 
Leu 0.32 0.33 0.32 0.31 
Tyr 0.18 0.18 0.17 0.17 
Phe 0.16 0.16 0.16 0.15 
Lys 0.07 0.07 0.07 0.07 
His 0.08 0.08 0.08 0.08 
Arg 0.12 0.12 0.11 0.10 
* Values shown are expressed as mmoles per 1 gram of 
glutenin. 
** Un-heated glutenin目
*** Glutenin suspended in 0.2 M sodium phosphate 










































に消失するが，0.01 M酢酸 (pH4.5)では 1600Cの加熱に
おいても高分子量サフーユニット，低分子量サフ。ユニット
のバンドが認められ，酸性pHにおいて，グルテニンは耐
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